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3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 
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Application Papers 
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Attachment(s) 

1 ) ^ Notice of References Cited (PTO'892) 

2) O Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) □ Information Disclosure Statements) (PTO-1449 or PTO/SB/08) 

Paper No(s)/Mall Date . 



4) □ Interview Summary (PTO-413) 

Paper No(s)/Mail Date. . 

5) □ Notice of Infomrial Patent Application (PTO-152) 

6) □ Other: . 



U.S. Patent and Trademark Office 
PTOL-326 (Rev. 7-05) 



Office Action Summary 



Part of Paper No./Mail Date 09082005 



Application/Control Number: 1 0/801 .072 Page 2 
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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.1 14, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.1 14. Applicant's submission filed on August 
29, 2005 has been entered. 

Comments 

2. The indicated allowability of claim 12-16 and 17-21 is withdrawn in view of the art 
rejections set forth below. 

Claim Objections 

3. Claim 29 is objected to because of the following informalities: In claim 29, at line 
2, there is a period missing at the end of the claim. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
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the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 2-6, 8. 12-27, 29-33, 35, and 36 are rejected under 35 U.S.C. 102(b) as 

anticipated by or, in the alternative, under 35 U.S.C. 103(a) as obvious over JP 2001- 

217469, herein referred to as JP '469. It should be noted that none of Serials Nos. 

10/307,241, 09/519,640, and 60/123,900 fully supports the instantly claimed subject 

matter. Accordingly, the instant claims, at best, have an effective U.S. filing date of 

March 13, 2003. JP '469 has a 102(b) date of August 10. 2001. 

JP '469 teaches a thermoelectric conversion element having the structure 

p/n/p/n/p/n/p/n/p/n/p, wherein, when the hot heat exchange surface is at the left of the 

device, it is the Examiner's position that the first n from the left reads on the instant 

emitter region, the second p from the left reads on the instant barrier layer, and the 

combination of the second n from the left and the third p from the left reads on the 

instant semiconductor gap region (see Figure 1A; and Table 1). Alternatively, with 

respect to said gap region, the combination of the second n from the left, the third p 

from the left and the third n form the left reads on the instant semiconductor gap region. 

With respect to claim 17, and in said alternative, the third p from the left reads on the 

instant first layer of semiconductor material, and the third n from the left reads on instant 

different highly n-doped semiconductor material. Said third n from the left Is different 

from the third p because it is n-doped rather than p-doped; and the n doping is high in 

view of the 0.4 At% n-type doping in JP *469's Table 1 . It is the Examiner's position that 

said barrier layer inherently provides a potential barrier and Fermi-level discontinuity 

between the emitter region and gap region. When the first p from the left reads on the 
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instant emitter region, the first n from the left reads on the instant barrier layer, and the 
combination of the second p from the left and the second n from the left reads on the 
instant semiconductor gap region (see Figure 1A; and Table 1). With respect to claim 
31-33, JP '469's thermoelectric conversion element has plural n/p/n. The last p at the 
right of Figure 1 A reads on the pc in claim 31 and the pi in claim 33. The last p (at the 
right) reads on the instant collector region, and JP '469 teaches the use of ohmic 
contacts (i.e., electrodes) as here claimed, and an external load (see paragraph 0053). 
It is the Examiner's position that said gap region inherently is at least 1 , e.g., at least 5, 
earner scattering lengths wide when JP '469's device is prepared using the materials In 
its example at paragraphs 0051-0054. Since JP '469 teaches the limitations of the 
instant claims, the reference is deemed to be anticipatory. 

In addition, the presently claimed emitter region, semiconductor gap, barrier 
layer, scattering lengths, and requirement that the barrier layer provides a potential 
barrier and Fermi-level discontinuity between the emitter region and gap region would 
obviously have been present once JP '469's thennoelectric device has been provided. 
Note In re Best . 195 USPQ at 433, footnote 4 (CCPA 1977) as to the providing of this 
rejection under 35 USC 103 in addition to the rejection made above under 35 USC 102. 

Claim Rejections - 35 USC § 103 
7. Claims 7 and 28 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
JP 2001-217469, herein referred to as JP '469. It should be noted that none of Serials 
Nos. 10/307,241, 09/519,640, and 60/123,900 fully supports the instantly claimed 
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subject matter. Accordingly, the instant claims, at best, have an effective U.S. filing 
date of March 13, 2003. JP '469 has a 102(b) date of August 10, 2001 . 

JP '469 teaches a thermoelectric conversion element having the structure 
p/n/p/n/p/n/p/n/p/n/p, wherein, when the hot heat exchange surface is at the left of the, 
device, it is the Examiner's position that the first n from the left reads on the instant 
emitter region, the second p from the left reads on the instant barrier layer, and the 
combination of the second n from the left and the third p from the left reads on the 
instant semiconductor gap region (see Figure 1A; and Table 1). Alternatively, with 
respect to said gap region, the combination of the second n from the left, the third p 
from the left and the third n form the left reads on the instant semiconductor gap region. 
With respect to claim 7, and in said alternative, the third p from the left reads on the 
instant first layer of semiconductor material, and the third n from the left reads on instant 
different highly n-doped semiconductor material. Said third n from the left is different 
from the third p because it is n-doped rather than p-doped; and the n doping is high in 
view of the 0.4 At% n-doping doping in JP '469's Table 1. It is the Examiner's position 
that said barrier layer inherently provides a potential barrier and Fenni-level 
discontinuity between the emitter region and gap region. When the first p from the left 
reads on the instant emitter region, the first n from the left reads on the instant banrier 
layer, and the combination of the second p from the left and the second n from the left 
reads on the instant semiconductor gap region (see Figure 1A; and Table 1). The last p 
(at the right) reads on the instant collector region, and JP '469 teaches the use of ohmic 
contacts (i.e., electrodes) as here claimed, and an external load (see paragraph 0053). 
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It is the Examiner's position that said gap region inherently is at least 1 , e.g., at least 5, 
carrier scattering lengths wide when JP *469's device is prepared using the materials in 
its example at paragraphs 0051-0054. JP 469 teaches the limitations of the instant 
claims other than the difference which is discussed below. 

JP '469 does not specifically require using its device for refrigeration conversion. 
However, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have used JP '469's device for refrigeration because such is 
clearly within the scope of JP *469's disclosure. 

Response to Arguments 
8. Applicant's arguments filed August 29, 2005 have been fully considered but they 
are not persuasive. 

Applicant argues that independent claims 22, 31-33, 35, and 36 have been 
amended so as to recite some form of a segmented gap region, and Applicant 
exemplifies claim 22 which now recites: "wherein the gap region is segmented and 
comprises a first layer of a semiconductor material and a second layer of a metal or a 
different semiconductor material." Applicant argues that said claims 22, 31-33, 35, and 
36 are now allowable over JP '469 for at least the reason that claims 1 1 and 1 7 have 
previously been allowed. Applicant argues that "a detailed reading of JP '469 shows 
that a segmented gap region is not disclosed or suggested." However, these 
arguments are not deemed to be persuasive because, as noted above, claims 1 1 and 
17 are not deemed to be allowable. In particular, as set forth above, it is the Examiner's 
position that, in JP '469's Figure 1, the combination of the second n from the left and the 
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third p from the left reads on the Instant semiconductor gap region (see Figure 1 A; and 
Table 1). Alternatively, with respect to said gap region, the combination of the second n 
from the left, the third p from the left and the third n form the left reads on the instant 
semiconductor gap region. With respect to claim 17, and in said alternative, the third p 
from the left reads on the instant first layer of semiconductor material, and the third n 
from the left reads on instant different highly n-doped semiconductor material. Said 
third n from the left is different from the third p because it is n-doped rather than p- 
doped, and the n doping is high in view of the 0.4 At% n-type doping in JP '469's Table 
1. 

Applicant argues that claims 7 and 28 are not obvious over the prior art for at 
least the reasons set forth above with respect to claim 17 and 22. However, this 
argument is not deemed to be persuasive because as noted in the preceding 
paragraph, it is the Examiner's position that said claims 17 and 22 are not patentable. 

Allowable Subject Matter 

9. Claims 34 and 37 are allowed. 

1 0. The following is a statement of reasons for the indication of allowable subject 
matter: The solid state energy converters set forth in these claims, which includes 
nVp/n/pi/pc and p'/n/p/n/nc design structures, are not taught or suggested by the prior 
art. 

Conclusion 



Application/Control Number: 10/801.072 



Page 8 



Art Unit: 1753 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. U.S. Patents 3,391,030, 4.482,910, and 6,906,449 are hereby 
made of record 

1 2. Any inquiry concerning this communication or eariier communications from the 
examiner should be directed to Alan Diamond whose telephone number Is 571-272- 
1338. The examiner can normally be reached on Monday through Friday, 5:30 a.m. to 
2:00 p.m. ET. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on 571-272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomiatlon about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (BBC) at 866-21 7-91 97 (toll-free). 
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